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1
AUDIO TRANSMISSION LINE AND HEADSE'T

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an audio transmission line
and a headset; 1 particular, to an audio transmission line and
a headset with capabilities of switching the transmission
order of the mput signals.

2. Description of Related Art

Generally, when the user wants to hear the audio sounds of
an electrical device (such as a mobile phone, an MP3 player,
or a PDA, etc.), besides using the speaker of the electrical
device, he or she may connect the audio transmission plug of
a headset to the headset socket of the electrical device, which
allows the speaker of the headset to play the audio signals
transmitted from the electrical device. Along with the
improvement of the technology, the audio transmission plugs
of the headset may be classified into two types: three-section
type and four-section type, and each section may be a signal
transmission unit. Presently, the headset socket of the electri-
cal device usually has four signal coupling ends, for being
corresponded to the four-section type audio transmission
plug, which allows each signal transmission unit to carry
different headset signals. In this case, the headset signals
carried by the signal transmission units may be a left sound
track signal, a right sound track signal, a microphone signal,
and a ground signal.

Take the mobile phone as an example, although the size of
the headset socket has 1ts standard specification, the defini-
tions of four signal coupling ends may be different among
various ol manufacturers. For example, part of the mobile
phone manufacturers may be used to transmitting left sound
track signals by using the first signal coupling end of the
headset socket (which corresponds to the first signal trans-
mission unit of the audio transmission plug of the headset),
while other manufacturers uses the same headset socket for
transmitting the microphone signals.

That 1s, the transmission order of headset signals may be
various among different manufacturers. However, because
the 1inner circuits of the conventional headset are fixed, 1f the
first signal transmission unit 1s predetermined to connect with
the left side speaker, apparently, the lett side speaker can only
correctly interpret left sound track signals, rather than micro-
phone signals. On the other hand, 11 the first signal transmis-
sion unit 1s predetermined to connect with the microphone
component which can only correctly interpret the micro-
phone signals rather than left sound track signals.

In order to solve the problem of the difference of the
transmission order, the R.O.C. invention patent 1324891 dis-
closes a headset which may read several kinds of headset
signals, which 1ts main content 1s shown 1n FIG. 1. As shown
in FIG. 1, the headset device 9 in the patent 1324891 has an
audio transmission plug 90 and several sets of switches SW1
to SW4. The signal transmission unit 902 is correspondingly
connected with switch SW1, similarly, the signal transmis-
sion units 904 to 908 are respectively connected with the
switch SW2 to SW4 one-to-one. In addition, the audio trans-
mission plug 90 may receive the leit sound track signals, the
right sound track signals, the microphone signals, and the
ground signals from the mobile phone through the signal
transmission units 902 to 908.

In this case, the patent 1324891 claimed that due to the
uncertainty of the order of left sound track signals, right
sound track signals, microphone signals, and ground signals
(which depend on the specifications of manufacturers), there
may be sixteen types of modes of signal transmission of the
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headset device 9. Take switch SW1 for example, 1t may freely
output the headset signals carried by the signal transmission

umt 902 as left sound track signals LCH, right sound track
signals RCH, microphone signals MIC, or ground signals
GND, depending on which signals are accepted by the head-
set. That 1s, patent 1324891 solves the problem of headset
signal transmission order by allowing the four switched to
output all of the left sound track signals LCH, the right sound
track signals RCH, the microphone signals MIC, and the
ground signals GND.

However, seeing from the aspects of practical using and
manufacturing, implementing the sixteen switch types shown
in patent 1324891 (especially in FIG. 3), which makes the four
switches output the four acceptable signals (LCH, RCH,
MIC, and GND) respectively by only the mechanical and
structural operations, 1s apparently impossible. We can know
from line 11 of page 9 of the patent 1324891 that it needs to
install an extra control signal generator for generating control
signals, and uses the control signals to shift the transmission
modes the four switches. In other words, the patent 1324891
actually uses an IC chip to control the four switches for
selecting the sixteen transmission modes.

A person skilled 1n the art may know that it 1s hard for a user
to select the correct signal transmission mode from the six-
teen modes (especially when the user does not know what the
differences between the several signal transmission orders
are). In addition, if the headset need to include the IC chip, 1ts
manufacturing cost increases, and there may also need extra
battery or power line for providing electric power to the IC
chip, which makes the headset lack of competitiveness.

It’s worth noting that, the R.O.C. disclosure No.
201143226 discloses a headset which claims to be able to
implement the switch signal circuit by mechanical and struc-
tural operations. However, as shown 1n lines 11 to 14 of page
9 of the disclosure, 1t only discloses the techmiques of switch-
ing the audio transmission plug between three-section type
and four-section type, and does not solve the problem of
signal transmission order. Moreover, because the structure
shown 1n the disclosure 1s too simple, one skilled in the art
cannot 1mplement more complex switching by referring to
both the patent 1324891 and the disclosure 201143226.

Therefore, solving the aforementioned problem of the
transmission order of the headset signals 1s still a goal to be
achieved.

SUMMARY OF THE INVENTION

The object of the present invention 1s to provide an audio
transmission line which 1s able to mechanically switch the
connection relation between physical circuits, 1n order to
make the headset signals of the audio transmission plug be
received by the headset correctly. Therefore, without IC chip,
the present invention may still solve the problem of the uncer-
tainty of the transmission order of the headset signals defined
by different manufacturers.

An embodiment of the present invention provides an audio
transmission line which has an audio transmission plug and
an 1nline controller. The audio transmission plug includes a
plurality of signal transmission umts for transmitting several
headset signals of an electrical device. The inline controller 1s
coupled to the audio transmission plug through a signal cable,
and has a signal input module, a signal output module, a first
control part, and several sets of wire circuits. The signal input
module includes a plurality of signal input ends, and each of
them 1s coupled to one of the signal transmission units one-
to-one. The signal output module has several signal output
ends. The first control part mechamically links up at least a
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first conductive part and a second conductive part. The input
end of the first conductive part 1s coupled to the signal input
ends, and the output end of the second conductive part 1s
coupled to the signal output ends. There 1s a predetermined
pin connection relationships between the input end and the
output end of each set of the wire circuits, and the predeter-
mined pin connection relationships of each of the wire cir-
cuits are different from one another. In addition, the first
control part may selectively control the output end of the first
conductive part for coupling to the input end of one of the wire
circuits, or may control the input end of the second conductive
part for coupling to the output end of the same wire circuit.
In an embodiment of the present invention, the mline con-
troller has a first body and a second body. The first body 1s
used for accommodating a first switch, and the second body
may be rotatably connected with the first body. When the
second body 1s rotated relative to the first body, the second
body links up the first control part, for allowing the first
control part to control the first conductive part and the second
conductive part for being coupled to the same wire circuit.
In addition, an embodiment of the present invention also
provides a headset which may be able to switch the electrical

connection of the physical circuits, 1n order to make the
headset signals of the audio transmission plug be received by
the headset correctly. Therefore, without the IC chip, the
present invention may still solve the problem of the uncer-
tainty of the transmission order of the headset signals defined
by different manufacturers.

An embodiment of the present invention discloses a head-
set having an audio transmission plug, an inline controller,
and an audio output device. The audio transmission plug has
several signal transmission units, for transmitting a plurality
of headset signals of an electrical device. The inline controller
1s coupled to the audio transmission plug through a signal
cable, and has a signal input module, a signal output module,
a {irst control part, and a first switch. The signal input module
has a plurality of signal mput ends, and each of them 1s
coupled to one of the signal transmission units one-to-one.
The signal output module has several signal output ends. The
first control part mechanically links up a first conductive part
and a second conductive part. The mput end of the first con-
ductive part 1s coupled to the signal input ends, and the output
end of the second conductive part 1s coupled to the signal
output ends. The first switch has several sets of wire circuits,
and there 1s a predetermined pin connection relationships
between the input end and the output end of each wire circuit.
The predetermined pin connection relationships of each of
the wire circuits are different from one another. In addition,
the first control part may selectively control the output end of
the first conductive part for coupling to the input end of one of
the wire circuits, and may control the input end of the second
conductive part for coupling to the output end of the same
wire circuit. The audio output device 1s coupled to the signal
output module, for generating sounds according to the order
ol the headset signals outputted by the signal output ends.

On the basis of the above, the audio transmission line and
headset 1n the present invention have multiple sets of wire
circuits with different predetermined pin connection relation-
ships. The user may mechanically switch the different wire
circuits by operating the control part according to different
specifications of the electrical devices, 1n order to allow the
headset signals transmitted by the audio transmission plug to
be recetved by the headset correctly. Therefore, without the
IC chip, the present invention may still solve the problem of
the uncertainty of the transmission order of the headset sig-
nals defined by different manufacturers.

10

15

20

25

30

35

40

45

50

55

60

65

4

For further understanding of the present disclosure, refer-
ence 1s made to the following detailed description illustrating
the embodiments and examples of the present disclosure. The
description 1s only for illustrating the present disclosure, not
for limiting the scope of the claim.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings 1included herein provide further understand-
ing of the present disclosure. A briel introduction of the
drawings 1s as follows:

FIG. 1 shows a function block diagram of the conventional
headset;

FIG. 2A shows a schematic circuit diagram of a headset
coupled to a set of wire circuit according to an embodiment of
the present invention;

FIG. 2B shows a schematic circuit diagram of a headset
coupled to another set of wire circuit according to an embodi-
ment of the present invention;

FIG. 2C shows a schematic circuit diagram of a headset
coupled to still another set of wire circuit according to an
embodiment of the present invention;

FIG. 3A shows a schematic circuit diagram of a headset
coupled to a set of wire circuit and a set of auxiliary wire
circuit according to an embodiment of the present invention;

FIG. 3B shows a schematic circuit diagram of a headset
coupled to another set of wire circuit and a set of auxiliary
wire circuit according to an embodiment of the present inven-
tion;

FIG. 3C shows a schematic circuit diagram of a headset
coupled to another set of wire circuit and another set of
auxiliary wire circuit according to an embodiment of the
present invention;

FIG. 4 shows a three dimensional view of the headset 1n
FIG. 3A;

FIG. 5 shows an diagram of part of the inner structure of the
headset 1n FIG. 4;

FIG. 6 shows an diagram of part of the inner structure of the
headset 1n FIG. 5;

FI1G. 7 shows an diagram of part of the inner structure of the
headset 1n FIG. 6;

FIG. 8A shows a schematic structural diagram of a third
linkage part and a switch according to an embodiment of the
present invention; and

FIG. 8B shows another schematic structural diagram of a
third linkage part and a switch according to an embodiment of
the present invention.

PR.

(L]
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

The atorementioned 1illustrations and following detailed
descriptions are exemplary for the purpose of further explain-
ing the scope of the present ivention. Other objectives and
advantages related to the present invention will be illustrated
in the subsequent descriptions and appended drawings.

| An Exemplary Embodiment of a Headset According to the
Present Invention]

Please refer to FIG. 2A. FIG. 2A shows a schematic circuit
diagram of a headset coupled to one set of wire circuit accord-
ing to an embodiment of the present invention. As shown 1n
FIG. 2A, a headset 1 of the present invention has an audio
transmission plug 10, an mline controller 12, and an audio
output device 14. Practically, the audio transmission plug 10
1s connected with the inline controller 12 through a signal
cable (not shown 1n FI1G. 2A), and the audio output device 14
may be a common speaker or microphone. In this case, the
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audio transmission plug 10 and the inline controller 12 may
be seen as an audio transmission line, and the audio output
device 14 may be fixed or pluggably connected to a signal
output module of the audio transmission line. The following
descriptions show the relations and functionalities of each
component of the headset 1.

The audio transmission plug 10 has signal transmission
units 102, 104, 106, and 108, for transmitting one type of
headset signals respectively. Practically, the audio transmis-
sion plug 10 1s plugged 1n an electrical device (not shown),
and the headset signals include left sound track signals, right
sound track signals, microphone signals, and ground signals.
Because the electrical device does not fix the output order of
the left sound track signals, the right sound track signals, the
microphone signals, and the ground signals, the present
invention does not restrict the type of headset signals carried
by each of the signal transmission units (102 to 108). In
addition, the present invention also does not restrict the size of
the audio transmission plug 10. For example, the audio trans-
mission plug 10 may be plugged in the 2.5 mm or 3.5 mm
headset hole, which may be designed by one skilled 1n the art
according to the actual requirements.

In this embodiment, the mline controller 12 has a signal
input module 120, a signal output module 122, a switch 124,
and a control part 126. the signal mput module 120 has a
plurality of signal input ends (120a to 1204d), and each of the
signal input ends 1s coupled to one of the signal transmission
units (102 to 108) 1n one-to-one fashion. For explanation, this
embodiment shows that the signal input end 120a 1s coupled
to the signal transmission unit 102, the signal input end 1205
1s coupled to the signal transmission unit 104, the signal input
end 120c¢ 1s coupled to the signal transmission unit 106, and
the signal input end 1204 1s coupled to the s1ignal transmission
unit 108. However, the connection described 1s not used for
limiting the scope of the present invention. For example, the
signal input end 1204 may also be coupled to any other signal
transmission units. Under the situation of one-to-one connec-
tion between the signal input end and the signal transmission
unit, the one skilled 1n the art may change the connection
between the signal input end and the signal transmission unait.

The signal output module 122 has several signal output
ends (122a to 122d), for allowing the headset signals to be
transmitted between the audio output device 14 and the inline
controller 12. Practically, the audio output device 14 may
have the corresponding leit speaker transmission end, right
speaker transmission end, ground end, and microphone trans-
mission end. For example, the signal output end 122a may be
pre-connected to the left speaker transmission end, the signal
output end 1225 may be pre-connected to the right speaker
transmission end, the signal output end 122¢ may be pre-
connected to the ground end, and the signal output end 1224
may be pre-connected to the microphone transmission end. In
other words, 11 the signal output end 122a receives the leit
sound track signals, the signal output end 1225 receives the
right sound track signals, the signal output end 122¢ receives
the ground signals, and the signal output end 122d receives
the microphone signals correctly, the audio output device 14
may work normally.

The switch 124 has several sets of wire circuits (1240 to
1244). There 1s a predetermined pin connection relationships
between the mput end and the output end of each set of wire
circuits, and the predetermined pin connection relationships
of different wire circuits are different from one another. In
addition, the control part 126 mechanically links up the con-
ductive parts 1260 and 1262. Thus, the control part 126 may
selectively control the conductive parts 1260 and 1262 to
respectively connect with two ends of one of the wire circuits
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(1240 to 1244). For example, FIG. 2A shows an embodiment
that the user directly operates the control part 126 for respec-
tively coupling the conductive parts 1260 and 1262 to the two
ends of the wire circuit 1240.

Practically, the conductive part 1260 may have a set of
input ends 1260a and a set of output ends 126056. The mnput
ends 1260a and the output ends 12605 may each have four
independent conductive points, and the first to fourth conduc-
tive points of the imput ends 1260q are respectively and elec-
trically connected with the first to fourth conductive points of
the output ends 12605. In addition, the four conductive points
of the mput ends 1260q of the conductive part 1260 are
respectively coupled to the signal input ends (120a to 1204),
and the four conductive points of the output ends 12625 of the
conductive part 1262 are respectively coupled to the signal
output ends (122a to 1224d). It 1s worth noting that the cou-
pling relations between the conductive part 1260 and the
signal imput module 120, and between the conductive part
1262 and the signal output module 122 are fixed, and do not
change when the control part 126 mechanically links up the
conductive parts 1260 and 1262.

Back to FIG. 2A, when the conductive parts 1260 and 1262
are respectively coupled to the two ends of the wire circuit
1240, the output end 12605 of the conductive part 1260 con-
nected with the input end 1240q of the wire circuit 1240. The
input end 1240a of the wire circuit 1240 may also have four
conductive points for respectively corresponding to the four
conductive points of the output end 12605 of the conductive
part 1260. Similarly, the output end 12405 of the wire circuit
1240 may also have four conductive points for respectively
corresponding to the four conductive points of the mnput ends
1262a of the conductive part 1262. Thus, when the user
knows the signal transmission unit 102 may receive the left
sound track signals, he or she may choose to conduct the wire
circuit 1240 by operating the control part 126, 1n order to
allow the signal output ends 122a to receive the left sound
track signals correctly, and make the audio output device 14
work normally.

Because the signal transmission pins of the signal output
module 122 and the audio output device 14 1s fixed (for
example, the signal output ends 122a to 1224 are respectively
coupled to the left speaker transmission end, the right speaker
transmission end, the ground end, and the microphone trans-
mission end), the control part 126 1s used for selecting a
proper wire circuit 1240. The selected wire circuit 1240
arranges the headset signals recerved by the audio transmis-
sion plug 10, and switches the headset signals to the correct
signal transmission path, which allows each signal output end
(1224 to 122d) of the signal output module 122 to recerve the
correct headset signals for sending to the audio output device
14. That 1s, when the control part 126 choose to conduct the
wire circuit 1240, the signal input end 120aq of the signal input
module 120 may directly and electrically connect with the
signal output end 122a of the signal output module 122
through the conductive part 1260, the wire circuit 1240, and
the conductive part 1262. Thus, the headset 1 1n this embodi-
ment may directly transmait the left sound track signals carried
by the signal transmission unit 102 of the audio transmission
plug 10 to the left speaker transmission end of the audio
output device 14. Of course, other kinds of headset signals
may also be transmitted to the proper transmission ends of the
audio output device 14 by using the similar manners.

Under a situation, 1f the electrical device 1s a mobile phone,
and the manufacturer thereol1s Apple, HTC, or Samsung, the
first signal transmission umt 102 (the first section) of the
audio transmission plug 10 i1s designed for transmitting the
left sound track signals, the second signal transmission unit
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104 (the second section) of the audio transmission plug 10 1s
designed for transmitting the right sound track signals, the
third signal transmission unit 106 (the third section) of the
audio transmission plug 10 1s designed for transmitting the
ground signals, and the fourth signal transmission unit 108
(the fourth section) of the audio transmission plug 10 1s
designed for transmitting the microphone signals. As shown
in FI1G. 2A, because a signal transmission path 1s set between
the first conductive point of the input end 1240q and the first
conductive point of the output end 12405, the left sound track
signals of the first signal transmission unit 102 of the audio
transmission plug 10 may be directly transmitted to the left
speaker transmission end of the audio output device 14. Simi-
larly, because a signal transmission path 1s set between the
second conductive point of the input end 1240¢a and the sec-
ond conductive point of the output end 12405, a signal trans-
mission path 1s set between the third conductive point of the
input end 1240a and the third conductive point of the output
end 12405, and a signal transmission path 1s also set between
the fourth conductive point of the mnput end 1240q and the
tourth conductive point of the output end 124056, each kind of
the headset signals may be transmitted to the audio output
device 14 correctly.

However, under another situation, if the electrical device 1s
the Blackberry mobile phone produced by RIM, the first
signal transmission unit 102 (the first section) of the audio
transmission plug 10 1s designed for transmitting the micro-
phone signals, the second signal transmission unit 104 (the
second section) of the audio transmission plug 10 1s designed
for transmitting the left sound track signals, the third signal
transmission unit 106 (the third section) of the audio trans-
mission plug 10 1s designed for transmitting the right sound
track signals, and the fourth signal transmission unit 108 (the
tourth section) of the audio transmission plug 10 1s designed
for transmitting the ground signals. Thus, the wire circuit
1240 shown 1n FIG. 2A may not be able to transmit each of the
headset signals to the audio output device 14 correctly.

Theretfore, the user may directly operate the control part
126 for coupling the conductive parts 1260 and 1262 to the
two ends of another wire circuit (such as the wire circuit
1242), in order to make each of the signal output ends (1224
to 122d) of the signal output module 122 acquire the correct
headset signals and transmit to the audio output device 14.

It 1s worth noting that, although FIG. 2A shows that the
conductive parts 1260 and 1262 are both able to be moved
relative to the switch 124, the control part 126 may only
control one of the conductive parts 1260 and 1262. For
example, when the control part 126 only controls the conduc-
tive part 1260, the conductive part 1262 and the signal output
module 122 may be combined together, which allows all of
the output ends of the wire circuits (1240 to 1244) to be
directly coupled to the signal output module 122. On the other
hand, when the control part 126 only controls the conductive
part 1262, the conductive part 1260 and the signal input
module 120 may be combined, which allows all of the input
ends of the wire circuits (1240 to 1244) to be directly coupled
to the signal input module 120. By doing so, the present
embodiment may also make the wire circuits (1240 to 1244)
of the switch 124 be correspondingly switched by moving the
conductive part 1260 or 1262.

Please refer to FI1G. 2B which shows a circuit diagram of a
headset coupled to another set of wire circuit according to an
embodiment of the present invention. The differences
between FIGS. 2A and 2B are that in FIG. 2B, the conductive
parts 1260 and 1262 are coupled to the two ends of the wire
circuit 1242. Particularly, the wire circuit 1242 shown in FIG.
2B has a signal transmission path between the first conductive
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point of the input end 1242¢a and the fourth conductive point
of the output end 12425, which makes the microphone signals
of the first signal transmission unit 102 of the audio transmis-
sion plug 10 can be directly transmitted to the microphone
transmission end of the audio output device 14. In addition, a
signal transmission path 1s set between the second conductive
point of the mput end 1242q and the first conductive point of
the output end 1242bH; a signal transmission path 1s set
between the third conductive point of the input end 1242a and
the second conductive point of the output end 12425, and a
signal transmission path is set between the fourth conductive
point of the input end 1242a and the third conductive point of
the output end 12425. Thus, all kinds of headset signals may
be able to be transmitted to the audio output device 14 cor-
rectly.

Under another situation, 11 the electrical device 1s a mobile
phone manufactured by Nokia, the first signal transmission
unit 102 (the first section) of the audio transmission plug 10 1s
designed for transmitting the left sound track signals, the
second signal transmission umt 104 (the second section) of
the audio transmission plug 10 1s designed for transmitting
the right sound track signals, the third signal transmission unit
106 (the third section) of the audio transmission plug 10 1s
designed for transmitting the microphone track signals, and
the fourth signal transmission unit 108 (the fourth section) of
the audio transmission plug 10 1s designed for transmitting
the ground signals. In this embodiment, neither the wire cir-
cuit 1240 shown 1n FIG. 2A nor the wire circuit 1242 shown
in F1G. 2B can correctly transmit all kinds of headset signals
to the audio output device 14.

Therefore, the user may directly operate the control part
126 to respectively couple the conductive parts 1260 and
1262 to the two ends of another wire circuit (such as the wire
circuit 1244), which makes each of the signal output ends
(122a to 122d) of the signal output module 122 recerve the
correct headset signals for transmitting them to the audio
output device 14.

Please refer to FIG. 2C which shows a circuit diagram of a
headset coupled to still another set of wire circuit according to
an embodiment of the present invention. The differences
between FIGS. 2A and 2C are that in FIG. 2C, the conductive
parts 1260 and 1262 are coupled to the two ends of the wire
circuit 1244. Particularly, the wire circuit 1244 shown in FIG.
2C has a signal transmission path between the first conductive
point of the input end 1244q and the firth conductive point of
the output end 12445, which makes the left sound track sig-
nals of the first signal transmission umt 102 of the audio
transmission plug 10 can be directly transmitted to the left
speaker transmission end of the audio output device 14. In
addition, a signal transmission path 1s set between the second
conductive point of the input end 1244a and the second con-
ductive point of the output end 12445b; a signal transmission
path 1s set between the third conductive point of the input end
1244a and the fourth conductive point of the output end
12445; and a signal transmission path 1s set between the
fourth conductive point of the mput end 1244a and the third
conductive point of the output end 12445. Thus, all kinds of
headset signals may be able to be transmitted to the audio
output device 14 correctly.

On the basis of the above, there are just a few differences
between the wire circuits 1240 and 1244 which are respec-
tively shown 1n FIGS. 2A and 2C. Particularly, there are just
two signal transmission paths been changed. Therefore, the
present invention discloses another implementation manner
which implements the switching of the aforementioned three
types of transmission methods by using a four-to-two switch
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(four 1nput signals for switching between two modes) and a
two-to-two switch (two 1nput signals for switching between
two modes).

| Another Exemplary Embodiment of a Headset According
to the Present Invention]

Please refer to FIG. 3A which shows a circuit diagram of a
headset coupled to a set of wire circuit and a set of auxiliary
wire circuit according to another embodiment of the present
invention. An audio transmission plug 20, an audio output
device 24, a control part 226, a signal input module 220, and
a signal output module 222 1n this embodiment are similar to
their counterparts 1n the aforementioned embodiment, thus
they are not repeatedly described. The differences are that a
switch 224 of an inline controller 22 1n the present embodi-
ment has only two sets of wire circuits (2240 and 2242), and
a set of switch 228 and a control part 230 corresponding to the
switch 228 are added. The wire circuits 2240 of switch 224
have the same pin relations as the wire circuits 1242, while the
wire circuits 2242 of switch 224 have the same pin relation as
the wire circuits 1240.

Particularly, the control part 230 mechanically links up the
conductive parts 2300 and 2302. Thus, the control part 230
may selectively control the conductive parts 2300 and 2302 to
be coupled to the two ends of one of the auxiliary wire circuits
2280 and 2282. In the auxiliary wire circuits 2280, a signal
transmission path 1s set between the first conductive point of
the mput end 2280a and the first conductive point of the
output end 2280b, and a signal transmission path 1s set
between the second conductive point of the input end 22804
and the second conductive point of the output end 22805. On
the other hand, 1n the auxiliary wire circuits 2282, a signal
transmission path 1s set between the first conductive point of
the mput end 2282q and the second conductive point of the
output end 2282bH, and a signal transmission path 1s set
between the second conductive point of the input end 22824
and the first conductive point of the output end 22825.

It 1s worth noting that, for the convenience of descriptions,
the wire circuits 2240 are designed to be similar to the wire
circuits 1242, and the wire circuits 2242 are designed to be
similar to the wire circuits 1240. However, the actual pin
relations of the wire circuits 2240 and 2242 are not restricted
thereby. For example, the one skilled 1n the art may know that
if the pin relations of the auxiliary wire circuits 2280 and 2282
are exchanged, the wire circuits 2242 may also be designed to
be similar to the wire circuits 1244. In addition, 1n FIG. 3A,
the conductive parts 2260 and 2262 are both movable relative
to the switch 224, and the conductive parts 2300 and 2302 are
both movable relative to the switch 228. However, the control
part 226 may actually be able to control only one of the
conductive parts 2260 and 2262, and the control part 230 may
actually be able to control only one of the conductive parts
2300 and 2302.

In this case, FIG. 3A shows an example that the user
directly controls the control part 226 for respectively cou-
pling the conductive parts 2260 and 2262 to the two ends of
the wire circuits 2240, and also controls the control part 230
tor respectively coupling the conductive parts 2300 and 2302
to the two ends of the wire circuits 2242.

It 1s worth noting that in the present embodiment, the
output end 22625 of the conductive part 2262 only has the
former two conductive points are coupled to the signal output
ends (222a to 2225b), and the latter two conductive points of
the output end 22625 of the conductive part 2262 are coupled
to the two conductive points of the mput end 2300a of the
conductive part 2300. In addition, the two conductive points
of the output end 23006 of the conductive part 2300 are
respectively coupled to the signal output ends (222¢ to 2224d).
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Seeing from the aspect of actual operation, when the user
uses the manner shown 1n FIG. 3 A for controlling the control
part 226 and control part 230 for respectively conducting the
wire circuits 2240 and the auxiliary wire circuits 2280, the
inline controller 22 may actually have the same functional-
ities as the inline controller 12 1n FIG. 2B. That 1s, the headset
2 i FIG. 3A may be used for recerving the headset signals
transmitted by the Blackberry mobile phone manufactured by
RIM.

Similarly, when the user uses the manner shown in FI1G. 3B
for controlling the control part 226 and the control part 230
for respectively conducting the wire circuits 2242 and the
auxiliary wire circuits 2280, the inline controller 22 may
actually have the same functionalities as the inline controller
12 in FIG. 2A. That 1s the headset 2 1n FIG. 3B may be used
for recerving the head set signals transmitted by the mobile
phones manufactured by HTC or Apple.

On the other hand, when the user uses the manner shown in
FIG. 3C for controlling the control part 226 and the control
part 230 for respectively conducting the wire circuits 2242
and the auxiliary wire circuits 2282, the inline controller 22
may actually have the same functionalities as the mline con-
troller 12 1n FIG. 2C. That 1s the headset 2 in FIG. 3C may be
used for recerving the head set signals transmitted by the
mobile phones manufactured by Nokia.

Seeing from the aspect of the appearances and structures of
the headset, please refer to FIG. 4 which depicts a three
dimensional diagram of the headset in FIG. 3A. As shown 1n
FIG. 4, the headset 3 has an audio transmission plug 30, an
inline controller 32, and an audio output device 34. The audio
transmission plug 30 1s the same as the audio transmission
plug 20 1n FIG. 3A and 1s not described repeatedly. The audio
transmission plug 30, the inline controller 32, and the audio
output device 34 i FIG. 4 are only for explaining the cou-
pling relations thereot, and the relations of the audio trans-
mission plug 30 and the audio output device 34 connecting to
the inline controller 32 are not restricted thereby. For
example, under the situation that the functionalities are not
influenced, the connections of the audio transmission plug 30
and the audio output device 34 may also be exchanged with
cach other.

The inline controller 32 1s coupled to the audio transmis-
sion plug 30 through a signal cable L, and has a first body 320
and a second body 322. The first body 320 1s used for accom-
modating the components (including switches 224 and 228)
of the iline controller 22 1n FIG. 3A, and the second body
322 1s rotatably connected with the first body 320. In practice,
the appearances of the first body 320 and the second body 322
may both be pillar-shaped, for example, a cylinder. When the
second body 322 1s rotated relative to the first body 320, the
second body 322 1s rotated around the extension line of the
long axis of the first body 320. In addition, when the second
body 322 1s rotated, 1t may link up one of the control parts 226
and 230 in FIG. 3A.

Thus, by linking up the control part 226, the conductive
parts 2260 and 2262 may be coupled to one of the wire
circuits 2240 or 2242 at the same time. By linking up the
control part 230, the conductive parts 2300 and 2302 may be
coupled to the auxiliary wire circuits 2280 or 2282.

Please refer to FIG. 4. The inline controller 32 of the
headset 3 may further have a microphone 36 and a micro-
phone switch 38. That1s, the audio output device 34 may have
only a speaker, and the signal output end 2224 of the signal
output module 222 1n FIG. 3A may be coupled to the micro-
phone 36, which makes the audio receiving and outputting
functions be separated. Seeing from the aspect of actual
using, only when the microphone switch 38 1s pushed by the
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user, the microphone 36 of the headset 3 starts to receive
sounds. The one skilled 1n the art may know the functional-
ities o the microphone 36 and the microphone switch 38, thus
they are not described repeatedly 1n the following descrip-
tions.

I1 the housing of the first body 320 1s opened, we may refer

to FIG. 5. As shown 1n FIG. 5, when the second body 322 1s
rotated, 1t may link up the first linkage part 324, which makes
the first linkage part 324 be rotated in the same speed as the

rotating second body 322. In addition, the second linkage part
326a may be linked by the first linkage part 324 and be moved

by a displacement d which 1s parallel to the long axis of the
first body 320. Certainly, there may have a correlation
between the rotation angle of the second body 322 and the
magnitude of the displacement d. For example, when the
second body 322 1s rotated by 90 degrees, the second linkage
part 326a may move toward the second body 322 by a dis-
placement d, and then when the second body 322 is rotated by
90 degrees again (totally 180 degrees), the second linkage
part 326a may move toward the opposite way by the displace-
ment d (back to the original place). In this case, the present
embodiment does not restrict the magnitudes of the rotation
angle and the displacement d, and they may be set by one
skilled 1n the art according to actual requirements.

As shown 1 FIG. 6, the second linkage part 326a may
actually be used for controlling the third linkage part 328a of
the switch 330a. When seeing the switch 3304 as the switch
224 1 the FIG. 3A, the third linkage part 328a may be used
for linking up the conductive parts 2260 and 2262. In other
words, the combination of the second body 322, the first
linkage part 324, the second linkage part 326a, and the third
linkage part 328a may serve as the control part 226 in FIG.
3A, and the user may switch the switch 224 by rotating the
second body 322. The displacement d may be the actual
distance that the conductive parts 2260 and 2262 changing
from the wire circuits 2240 to 2242. If there are three wire
circuits as shown 1n FIG. 2A, the distance between two of the
wire circuits may be half of the displacement d, which makes
displacements 0, 0.5d, and d be corresponded to the three wire
circuits.

As shown 1n FIG. 3A, the present invention may have not
only one set of switch 3304, but also another set of switch
3306 (in FIG. 7, 1t may be corresponded to the switch 228 1n
FIG. 3A) which 1s similar to the switch 330qa. Please refer to
FIG. 7. Seeing from the side view of the headset 3, 11 only the
set of switch 330a (and the second linkage part 326a and the
third linkage part 328a linked up with the switch 330q),
another set of switch 3306 (and the second linkage part 32656
and the third linkage part 3285 linked up with the switch
3300), and the substrate 38 used for disposing the switches
330a and 3305 are kept, the relations between the switches
330a and 3305 may be seen.

Please refer to FIGS. 6 and 7. Seeing from the aspect of
actual operation, the first linkage part 324 may be properly
designed for selectively linking up the second linkage parts
326a or 3265, or both. For example, when the user rotates the
second body 322 by 90 degrees clockwise, the second linkage
part 326a may be linked up through the first linkage part 324,
and when the user rotates the second body by 90 degrees
counterclockwise, the second linkage part 32656 may be
linked through the first linkage part 324. The user may be able
to rotate the second body 322 according to the manufacturer
of the mobile phone, for making all of the headset signals of
the audio transmission plug 30 be transmitted and received
correctly between the audio output device 34 (or microphone
36) and the mobile phone.
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Although the atorementioned embodiment uses the opera-
tion of rotating the second body 322 for linking up the third
linkage part 328a to move, the implementation 1s not limited
thereby. For example, the second body 322, the first linkage
part 324, and the second linkage part 3265 may all be 1gnored,
as long as the third linkage part 328a 1s exposed out of the
housing of the first body 320 and can be operated directly by
the user. In other words, when the user 1s using the headset 3,
he or she may operate the third linkage 328a 1n a linear
direction and makes the third linkage part 328a move by a
displacement d, rather than rotates the second body 322, for
achieving the purpose of switching the wire circuits in the
switch 330q. Although the present embodiment uses rotation
and linear operations as examples, the one skilled 1n the art
may know that the user may use moving, sliding, pushing, or
other proper operations for controlling the components of the
inline controller 32, which allows the components to make
the third linkage part 328a to move by a displacement d. That
1s, the scope of the present invention 1s not restricted thereby.

In the light of the operation manners of the third linkage
part 328a and the switch 330qa, please refer to FIGS. 8A and
8B together. F1G. 8 A shows a schematic structure diagram of
the third linkage part and the switch according to an embodi-
ment of the present mvention, and FIG. 8B shows another
schematic structure diagram of the third linkage part and the
switch according to an embodiment of the present invention.
As shown 1n the figures, if the switch 330q 1s separated into
several parts, we may see that the third linkage part 328a can
simultaneously link up four metal chunks (40,42, 44, and 46),
and the four metal chunks may serve as the conductive part
2260 (or 2262)1n F1G. 3A. The switch 330a may have twelve
conductive pins (P1 to P12). The conductive pins (P1 to P4)
may respectively connect with the signal output ends (2204 to
220d) of the signal mput module 220 of FIG. 3A, for receiv-
ing the headset signals transmitted from the audio transmis-
sion plug 30. On the other hand, the conductive pins P3, P7,
P9, and P11 may respectively connect with the mput end
2240a of the wire circuits 2240 1n the FIG. 3A, and the
conductive pins P6, P8, P10, and P12 may respectively con-
nect to the mput ends 2242a of the wire circuits 2242 1n FIG.
3A.

When the third linkage part 3284 1s at the position shown 1n
FIG. 8A, the conductive pins P1 to P4 may respectively be
coupled to the conductive pins P5, P7, P9, and P11 through
the metal chunks 40, 42, 44, and 46, and when the third
linkage part 328a 1s at the position shown 1n FIG. 8B, the
conductive pins P1 to P4 may be respectively coupled to the
conductive pins P6, P8, P10, and P12 through the metal
chunks 40, 42, 44, and 46. By doing this, the structures shown
in FIGS. 8A and 8B may be used as examples for implement-
ing the conductive part 2260 1n FIG. 3 A for switching the wire
circuits 2240 and 2242. As long as the conductive pins are
connected to the proper input ends or output ends, the other
conductive parts in the present invention may switch the
corresponding wire circuits by using similar manners as in
FIGS. 8A and 8B, and implementations of the manners are
not restricted by the present invention.

Because the second body 322 of the inline controller 32 1n
FIG. 4 may be able to be mechanically rotated, thus each of
the linkage parts may carry considerable forces. The second
body 322 1s not suitable to be imntegrated with the audio trans-
mission plug 30. Because the audio transmission plug 30
needs to be pulled and plugged frequently, 11 the 1inline con-
troller 32 1s integrated with the audio transmission plug 30,
the mechanical components may be damaged quickly. There
may need a signal cable L between the audio transmission
plug 30 and the mline controller 32, for reducing the forces
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transmitted to the inline controller 32 when pulling or plug-
ging the audio transmission plug 30.

On the basis of the above, the audio transmission lines and
the headsets disclosed by the embodiments of the present
invention have several sets of wire circuits, and each of them
has different predetermined pin connection relationships. The
user may mechanically switch different wire circuits through
control parts according to different standards and specifica-
tions of the electrical devices, for making the headset signals
transmitted by the audio transmission plug be recerved by the
headset correctly. Without using the IC chip, the present
invention may be able to solve the atorementioned problem of
the transmission orders.

Some modifications of these examples, as well as other
possibilities will, on reading or having read this description,
or having comprehended these examples, will occur to those
skilled 1n the art. Such modifications and variations are com-
prehended within this disclosure as described here and
claimed below. The description above illustrates only a rela-
tive few specific embodiments and examples of the present
disclosure. The present disclosure, indeed, does include vari-
ous modifications and variations made to the structures and
operations described herein, which still fall within the scope
of the present disclosure as defined in the following claims

What 1s claimed 1s:

1. An audio transmission line, comprising:

an audio transmission plug for being coupled to an electri-
cal device, and having a plurality of signal transmission
units for transmitting a plurality of headset signals, each
of the signal transmission units transmitting one of the
headset signals; and

an 1nline controller coupled to the audio transmission plug
through a signal cable, including;:

a signal mput module having a plurality of signal input
ends, each of the signal input ends being coupled to one
of the signal transmission units 1n an one-to-one fashion;

a signal output module having a plurality of signal output
ends:

a first control part mechanically linking up at least one first
conductive part or one second conductive part, input
ends of the first conductive part being coupled to the
signal input ends, and output ends of the second conduc-
tive part being coupled to the signal output ends; and

a plurality of wire circuits, a predetermined pin connection
relationship being provided between input ends and out-
put ends of each of the wire circuits, and the predeter-
mined pin connection relationships of different wire
circuits being different from one another;

wherein the first control part selectively at least controls the
output ends of the first conductive part for coupling to
the mput ends of one of the wire circuits, or controls the
input ends of the second conductive part for coupling to
the output ends of the same wire circuit.

2. The audio transmission line according to claim 1,
wherein the first control part shifts by a displacement corre-
sponding to a rotary operation.

3. The audio transmission line according to claim 1,
wherein the first control part shifts by a displacement corre-
sponding to a rectilinear operation.

4. The audio transmission line according to claim 1,
wherein the mline controller has a first body and a second
body, the first body 1s used for accommodating a first switch,
the wire circuits are formed on the first switch, and the second
body 1s rotatably connected with the first body; when the
second body 1s rotated relative to the first body, the second
body links up the first control part for controlling the first
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conductive part and the second conductive part simulta-
neously to couple to one of the wire circuits.

5. The audio transmission line according to claim 1,
wherein the inline controller further includes:

a second control part mechanically linking up a third con-
ductive part and a fourth conductive part, input ends of
the third conductive part 1s coupled to part of the output
ends of the second conductive part, and output ends of
the fourth conductive part 1s coupled to part of the signal
output ends; and

a second switch coupled between the third conductive part
and the fourth conductive part and having a plurality of
auxiliary wire circuits, wherein an predetermined aux-
iliary pin connection relationship 1s provided between
input ends and output ends of each of the auxiliary wire
circuits, and the predetermined auxiliary pin connection
relationships of different auxiliary wire circuits are dit-
ferent from one another:;

wherein the second control part selectively controls the
output ends of the third conductive part for coupling to
the input ends of one of the auxiliary wire circuits, and
controls the mput ends of the fourth conductive part for
coupling to the output ends of the same auxiliary wire
circuit.

6. The audio transmission line according to claim 5,
wherein the inline controller has a first body and a second
body, the first body 1s used for accommodating the first switch
and the second switch, and the second body 1s rotatably
connected with the first body; when the second body 1s rotated
relative to the first body, the second body links up at least the
first control part or the second control part, and at least allows
the first control part to control the first conductive part and the
second conductive part for simultaneously coupling to one of
the wire circuits, or allows the second control part to control
the third conductive part and the fourth conductive part for
simultaneously coupling to one of the auxiliary wire circuits.

7. The audio transmission line according to claim 6,
wherein the second body of the inline controller rotates
around an extension line of a long axis of the first body.

8. A headset, comprising:

an audio transmission plug for being coupled to an electri-
cal device, and having a plurality of signal transmission
units for transmitting a plurality of headset signals, each
of the signal transmission units transmitting one of the
headset signals;

an 1nline controller coupled to the audio transmaission plug
through a signal cable, including:

a signal mput module having a plurality of signal input
ends, each of the signal input ends being coupled to one
of the signal transmission units 1n an one-to-one fashion;

a signal output module having a plurality of signal output
ends;

a first control part mechanically linking up at least a first
conductive part or a second conductive part, input ends
of the first conductive part being coupled to the signal
inputs, and output ends of the second conductive part
being coupled to the signal output ends; and

a plurality of wire circuits, a predetermined pin connection
relationships being provided between input ends and
output ends of each of the wire circuits, and the prede-
termined pin connection relationships of different wire
circuits being different from one another; and

an audio output device coupled to the signal output mod-
ule, for generating sounds corresponding to a sequence
of the headset signals outputted by the signal output
ends;
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wherein the first control part selectively at least controls the
output ends of the first conductive part for coupling to
the input end of one of the wire circuits, or controls the
input ends of the second conductive part for coupling to

the output ends of the same wire circuit.
9. The headset according to claim 8, wherein the inline
controller has a first body and a second body, the first body 1s
used for accommodating a first switch, the wire circuits are

tormed on the first switch, and the second body 1s rotatably
connected with the first body; when the second body 1s rotated
relative to the first body, the second body links up the first
control part for controlling the first conductive part and the
second conductive part stmultaneously to couple to one of the
wire circuits.

10. The headset according to claim 8, wherein the inline

controller further includes:

a second control part mechanically linking up a third con-
ductive part and a fourth conductive part, input ends of
the third conductive part 1s coupled to part of the output
ends of the second conductive part, and output ends of
the fourth conductive part 1s coupled to part of the signal
output ends; and

a second switch coupled between the third conductive part
and the fourth conductive part and having a plurality of
auxiliary wire circuits, wherein an predetermined aux-
iliary pin connection relationships 1s provided between
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input ends and output ends of each of the auxiliary wire
circuits, and the predetermined auxiliary pin connection
relationships of different auxiliary wire circuits are dif-
ferent from one another:;

wherein the second control part selectively controls the

output end of the third conductive part for coupling to
the input ends of one of the auxiliary wire circuits, and
controls the mput ends of the fourth conductive part for
coupling to the output ends of the same auxiliary wire
circuit.

11. The headset according to claim 10, wherein the inline
controller has a first body and a second body, the first body 1s
used for accommodating the first switch and the second
switch, and the second body is rotatably connected with the
first body; when the second body 1s rotated relative to the first
body, the second body links up at least the first control part or
the second control part, and at least allows the first control
part to control the first conductive part and the second con-
ductive part for simultaneously coupling to one of the wire
circuits, or allows the second control part to control the third
conductive part and the fourth conductive part for simulta-
neously coupling to one of the auxiliary wire circuits.

12. The headset according to claim 11, wherein the second
body of the inline controller rotates around an extension line
of a long axis of the first body.
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